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Today's Learning Goals 


* Be able to identify when an integral is improper (tures PE Y 
* Rewrite an improper integral as a limit 


* Understand the meaning of convergence and divergence as relating to 
integration 


* Evaluate improper integrals 
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A definite integral is improper if: 
س‎ O cS Land) = 
[0 ~ — 0 
٠ The function has a vertical asymptote at x=a, x=b, or at some pointc 
in the interval (a,b). 
* One or both of the limits of integration are infinite (positive or 
negative infinity). 
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Which of the following integral(s) is (are) improper? Why / which case? 
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Convergence of an Integral 


٠ If an improper integral evaluates to a finite number, we say it 
converges. 


e |f the integral evaluates to tee or to, es we Say the integral 


diverges. 


Case 1: At Least One Infinite Limit 
Redefine the integral into one of the following. 


Of Sdr = lim | fdr 
(ii) ras = tim (۵ 


(iii) | f(x)dx = | f(a + | f(x)dx 


and now use parts (7) and (ii). 


0 dx 


Example 1.1: Evaluate the integral: / — 
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Example 1.2: Evaluate the integral: / TU Tm = = 
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Case 2: f(c) > مه‎ Between a and b 


* Case 2 occurs when f has a vertical asymptote on the interval 
[a,b]. 


* Redefine the integra, into one of the E 


(i) If f(a) De. then: | 7G) な = lim 1 f Gode 

(ii) If f(b) DIE th then: | £ (ax = lim | f dx 
ro n pecie 

(iii) If f (c) DME, where a > c <b, then: 


| f(x)dx = | f (x)dx + | f(x)dx 


and now use parts (i) and (ii). 


Example 2.1: Evaluate the integral: J. tan(z)dz - IN 
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Example 2.2: Evaluate the integral: S € y= 
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Exam ple 3 . Find the Cs of the region bounded by 
6ع مر‎ ,thex-axis,and x 20 
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Bonus Problems on Improper Integrals 
Evaluate each of the next integrals (if time permits). د‎ EEE The 
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